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(54) CnOCOB nOJlYHEHHfl BOflOPACTBOPHMOrO KATHOHHOfO nOJlHMEPHOfO OJlOKyjlflHTA 



(57) Pec£epaT: 

HcnonbaoBaHne: nonyMeHne 

BOAOpaCTBOpMMblX pa3B6TBJieHHblX 

Bbic»KOMOJieKyjiflpHbix nonnMepHbix 
cJ)JioKynflHTOB, cnoco6Hbix npoaBMTb no/iHOCTbio 
cbom" noT6HL\kian 663 cABMroBofi AecJropMaijui/i. 
Cyu^HocTb H3o6peTeHMfl: nonnMepusai^Mfl 

KaTMOHHOrO BOflOpaCTBOpMMOrO MOHOMepa c 

ABotfHofl CBR3bK) mjim ero cononnMepn3aL^Mfl c 

HeMOHHbJM MOHOMepOM C ABOflHOfl CBfl3bf0 B 



npkicyTCTBMM pa3BeTBriPKDu;ero coeAHHeHM* b 
KonvmecTB© 4 80 moji.m. Ha mkjitimoh b 
nepecneTe Ha HananbHoe coAepKaHne 

MOHOMepOB C ABOflHOfl CBH3btO. 

no/iMMepH3auv4K5 npoBOAflT b n pucy TCTBM M 
nepeHOCMMKa km hqtmhbckoW Menu, B3HToro b 
KonMMecTBe, oSecneHMBaiou^eM KoacJxfcMLiMeHT 
pacTBopMMOCTM nonyMeHHoro cx^noriMMepa 
BbiLue 30% 2 3.n. <fc-nbi, 7 Ta6n. 
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(54) METHOD OF PREPARING CATIONIC WATER-SOLUBLE POLYMERIC FLOCCULANT 



(57) Abstract: 

FIELD: organic chemistry. SUBSTANCE: 
method involves polymerization of cation ic 
water-soluble monomer with double bond or 
its copolymerization with non ionic monomer 
with double bond in the presence of 
branching agent at concentration 4-80 mol. 
p. per million as measured for parental 



monomer content with double bond. 
Polymerization is carried out in the 
presence of kinetic chain carrier taken at 
concentration providing solubility 

coefficient of the prepared copolymer above 
30% EFFECT: improved method of flocculant 
preparing. 3 cl, 7 tbl 
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M3o6peTeHne othocmtch k 
HenoflBepraioi^MMCP cflanroBO« AeqbopMauMM 

BblCOKOMOJlGKyrmpHblM BblCOKOpaSBGTBJlGHHblM 

BOflopacTBopuMbiM nonMMepaM, 6onee 
KOHKpeTHo k cnoco6y nonyHGHMfl TaKnx 
nonnMepoB, npMMehmeMbix b KanGCTBG 
^inoKyriHHTOB. 

Ocsukaghmg b bmag xnonbGB (cfrjioKymmMfl) 
«BJifleTCfl oahoR M3 cpopwi pasAGriGHMfl jkmakoB m 
TBepAott cfca3, cnocoocTByjoujafl yAaneHMK) 

MeJlbMaflUJHX HaCTMU H3 >KMAKOCTH HyTGM 

amoMepaL\nn cycneHAMpoBaHHbix nacTMH c 
yBennMeHneM mx pasMepos, m oHa naoro 
Mcno/ib3yercfl Ann npMAaHMH OTXOAfliAGMy 
noTOKy Tpe6yeMOfl npospaHHOc™. OnoKynfli^nn 
MO)KeT 6biTb ocymecTBneHa c noMou^bio 
xuMMMecKHx cpeACTB, HanpMMGp Ao6aBfiGHMGM 
4>noKyriflHTa. 

Cmhtgtmhgckmg opraHMHGCKMG nonMMGpHbiG 
4)/ioKyjiflHTbi HaujnH npuMeHeHMe b 
npoMbiiuneHHOCTM yxco b 50-x roAax. 
Cnei^nanHCTaMM otmghgho, hto oco6o 
nonesHWMM b KanacTBG cfrnoKyrmHTOB HB/iflioTCfl 
BbtcoKOMoneKynfipHbie no/inMepw, 
pacTBopuMwe b boag. CneuManncTaM m3bgcthh 
MHorne BOflopacTBOpuMbia 
BbicxjKOMoneKyriflpHbie noriMMepHbie 
0/ioicynnHTbi. 

C HeKOTopbiM ycnexoM Ann o6pa6oTKM 

M36blTOHHOrO Una B KaHGCTBG CftflOKynflHTOB 

Mcnonbsoaarmcb iiHHefiHbie BOAopacrsopuMbie 
nonviMepbi. Oah3ko coBpGMGHHbifl noAXOA k 
oxpaHe OKpyKafotnGfl cpeflbi, CTOMMOCTb 
OKMraHMfl n TpaHcnopTMpoBKM una 
HacTonreribHo Tpe6yK}T y/iyniuGHMfl 

3Cp(J)6KTMBH0CTM o6b!HHblX JIMHGflHblX 

cfinoKynnHTOB n co3AaHMfl cfcnoKynaHTOB, 
o6ecneMHBaiOLL^Mx oSpasosaHHe KeKa c 
6onbuinM coAep>KaHMeM TBepAbix HacTMi4. 
H3BecTGH cnoco6 nonyMGHMfl TaKMX 

4)nOKy/lflHTOB C npMMeHGHMBM CABMrOBOfl 

AGC^opMai^nn cujMTbix no/iMMGpHbix Ljenefl c 

UpnbKt AOCTM>KGHHn HG06XOAHMOfl 

paCTBOpMMOCTM B BOfle [1] 

B 3T0M CnOC06G npHMGHflGTCfl CABMTOBafl 

AG<$opMaijvifl norikiMGpHoro renn, 

HGpaCTBOpMMOrO B BOAG, C 6 TO C&M3MH6CKMM 
pa3pyiJJGHHGM AO TaKOfl CTGnQHM, MTO OH 
CTaHOBMTCfl BOAOpaCTBOpMMblM. 

PGKOMGHAyGMbifl cnoco6 pa3pyiueHMfl 
othochtcp k M&xaHMHGCKOMy ™ny, Hanpuwiep, 
AGMCtbmgm nonacTefl Ha pa36aBJieHHbi6 
pacTBopbi nonuMGpa, BpainaramMxca co 
CKOpOCTbK) AO 20000 067MMH. PaspywGHMG, KaK 

3aflBnGHo, ynyHwaQT cfcnoKynaLjMOHHyio 

CnOC06HOCTb 3a CHGT nOBblLUeHWfl 3<JxfceKTMBHOfl 
MOHHOCTM nOJIMMGpa. POCT SCpCpGKTMBHOfl 
MOHHOCTM XapaKTQpM3yiOT KOJ1MMGCTBGHHO 
M3MGP6HMBM pOCTa MOHHOCTM (PH) PH (W~IP 
MflPyHnP X 100, TAG HHP MOHHOCTb nocnG 
pa3pytiJGHMf1 M MflP MOHHOCTb AO pa3pyW6HMH. 
MOHHOCTb MOWGT OblTb O n pGAGJlG H a 
KOJl/lOMAHblM TMTpOBaHMGM, OnMCaHHblM B TOM 

>Ke naTGHTs. 

POCT MOHHOCTM no/iMMepa aotdkgh AOCTMraTb 

15-70% nocKoribKy noxiMMopbi co cjimujkom 

HM3KMM SHaMGHUGM PM HG A3K)T AOJDKHOrO 

DG3yribTaTa. 

M3BGCTGH TaiOKG 010006 nOJiyHCHMfl 
BOAOpaCTBOpMMOrO KaTMOHHOrO nOJIMMGpHOrO 

cfrnoKyrmHTa nonnMGpM3aunGW KaTMOHHoro 
BOAopacTBopMMoro MOHOMGpa c aboRhoH 
cBR3bK3 mjih ero conontiMGpusaijkiGft c 

HGMOHHbIM MOHOMGpOM C ABORHOfl CBfl3bK) B 
npMcyTCTBMM pa3BeTBnflK)mero COeAMHOHMn [2] 
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B M3BGCTHOM cnocoCe yKasaHo Ha 

HG06XOAMMOCTb nOABGpraTb CABMrOBOW 

AG(J)OpMai4Hl1 nOJiyMGHHblG GLUHTbie nOJIMMGpbl 
(KOTOpbIG B npOTMBHOM CJiyHaG MOryT MMGTb 

cna6biG 0jioKyjiMpyKDLi4HG CBoWcrBa) b c})opMbi, 

06fiaAaK3L^He OHGHb XOpOUJMMM 

ct)/iOKynnpyioi4HMM caoftcTBaMM. HGoCxoAMMa 
CABuroBan AG^opMauMn, npn KOTopofl nonwviep 
nony^aGT 3H3mghmg pocTa mohhoctm no 
MGHbixiefl Mepe 15% npGAnoMTHTGnbHo no 
MGHbiiiafi Mepe 30-50% 

Ha^AQHO, HTO BblCOKOMOriGKynnpHblG 
BblCOKOpa3B6TBneHHbie BOAOpaCTBOpMMbie 
noriMMGpHblG CfeJlOKynHHTbl MOP/T 6blTb 

nonyHGHbi 6o3 ucnonbdoaaHi/m cABMroBoA 
AGqbopMai^nn h mx cfenoKyjiHpyrcnnafl 

CnOC06HOCTb HG saBMCMT OT SHaHBHMH POCTa 
MOHHOCTM. IIOJlMMGpHblG Cp/lOKy/lflHTbl, 

no/iyHGHHbiG cnocoooM HacTonmGro 

M306pGTGHMfl, nOABGpraiOT TOJlbKO 

MMHMMaflbHOf^ CABMrOBO^ AGC^OpMaL^MM, 
AOCTaTOHHOCI JIMUJb An« TOrO, HT06bl Bbl3BaTb 
COTlf06MJlM3aUMIO noriMMGpa npM OTCyTCTBMM 
paspyiUGHMfl MJ1M HG3HaHMTGJ1bHOM GTO 
pa3pyLU6HMM. KDOMG TOTO, HGMOHHbIG M 
K3TM0HHblG nOJIMMGpHblG CfeJlOKy/lflHTbl 
HaCTOflll^GrO M306pGTGHMH MMGIOT 3H3HGHMH PM 
B MHTGpBajlQ OT 0 AO 70% TaK HTO y/iyHllIGHHaJI 
3(J)4)eKTMBHOCTb 3TI4X nOflMMGpOB HG B03paCTBGT 
3a CHGT nOBblUJGHMR 3C|)0GKTMBHOW MOHHOCTM, 

HanpoTMB ohm npoflBnwioT cg6« TaiOKG xopoujo 

npM 3HaHGHMflX MOHHOCTM, OXBGTblBaGMblX 
M3BGCTHUM ypOBHGM TGXHMKM, a T3F0KG M B 
OTCyTCTBMM MOHHOCTM. riOJlMMGpHbie 

o>noKynnHTbi HacTonii^Gro m3o6pgtghma 

npGBOCXOAAT q^JlOKynflHTbl MSBGCTHOrO ypOBHW 
TGXHMKM, COSABBafl B KGKG BblCOKOG CO AG p>K3 H M G 

TBepAbix BemecTB nacTo npM 6o/igg hm3kmx 

C06CTBGHHWX KOHI^GHTpai^MflX. DOMMMO 3TOTO 
nOJIMMGpHbFG C|)riOKynflHTbl HaCTOWLUGro 
M 306p6T6H M M MX CMGCM 6OJI66 yAO^Hbl M 
60J1GG AGLUGBbl B ynOTpG6flGHMM no CpaBHGHMK) 

c o^noKyriflHTaMM msbgcthofo ypoBHn tgxhmkm, 

TpG6y»OlAMMM CO CTOpOHbl nOTpG6MTGJ1fl 
npMMGHGHMfl nGDGA ynOTpG6fIGHMGM 

o6opyAOBaHMfl Ann C03AaHMn CABMroBoK 

AGC|)OpMai4MM C UGflblO AOCTWKGHMfl 

HGo6xoAMMoro onTMManbHoro q^noKynMpytou^Gro 

AG^CTBMfl, HTO nOBblWaGT BpGMfl M CTOMMOCTb 

onepaL^MM. 

npGAnaraGMOG M3o6pgtghmg nosBOTWGT 

nOJiynaTb MCTMHHbIG BOAOpaCTBOpMMbIG 

BblCOKOpa3BGTBJ1GHHblG BblCOKOMOnGKyjinpHblG 
nOJIMMGpbl, 0Ka3blBa(OLi^M6Cn OCO6GHHO 
nOJlG3HWMM B K3HGCTBG XMMMHGCKMX 

cfrnoKynflHTOB. rioriMMGpbi HacTOPinero 

M306pGTGHMfl nOTiyHafOT npMMGHGHMGM 
pa3BGTBJlfllOlHGrO CpGACTBa B npMCyTCTBMM 
nGpGHOCHMKa KMHGTMHGCKOfl UGnM C nOJiyHGHMGM 
BblCOKOpaSBGTBJlGHHOrO M BOAOpaCTBOpMMOrO 

npoAyKTa. Kdomg Toro, nonMMGpbi M3o6pgtghm« 

HG TpG6yK)T npMMGHGHMfl pGryHMpyGMO^ 

CABMroBoR AGqbopMai^MM Ann aoctm^kghma 

OnTMManbHOW SCfX^GKTM BHOCTM , HTO CHM)K3GT MX 
CTOMMOCTb. HaCTOfllAGG M306DGTQHMG, KaK 
HattAGHO, OCO6GHHO npMMGHMMO B CJiyHaG 

Mcnonb30BaHM« pas BGT BJI 6H H blX cono/iMMGpoB, 
BKnioMaKDLUMX aKpM/iaMMA m no MGHbujeW Mepe 

OAMH aHMOHHblM, lOTMOHHbtfl MTIM HGMOHHbl^ 
MOHOMep C ABOflHOM CBfl3bK). 

HacTOwiuMM M3o6pGT6HMGM npGAnaraGTcn 
cnoco6 nonyHGHMfl BOAopacTBOpMMoro 
KaTMOHHoro noriMMGpHoro qbnoKynwHTa 
no/iMMepMsauMeM KaTnoHHoro 

BOAOpaCTBOpMMOrO MOHOMGpa c aboRho^ 
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CBflabio mjim ero cononnMepn3ai4neR c 

HSMOHHbIM MOHOMepOM C ABOflHOH* CBflSbK) B 

npMcyTCTBMM pa3BeTBnflJomero coeAMHeHMfl, 
OTnuHawinMRcfl TeM t hto pa3BeTBJiflK>mee 
coeflMHeHne Mcnonb3yioT b kojiumqctb© 4-80 
Mon.M. Ha MkinnnoH b nepecneTe Ha HaManbHoe 
coAepxaHkie MOHOMepoB c aboAhom" CBfl3bfo, m 
cononnMepn3ai4MK) npoBOA*T b npucyTCTBMM 
nepeHOCMMKa KMHeTMMecKOfl i^enn, b3rtopo b 
KonwNecTBe, ooecneMMBaromeM KOscfecfcMU.MeHT 
pacTBopkiMOCTM nonyMeHHoro cononuiMepa 
Bbiiue 30% 

B KanecTBe HenoHHoro BQAopacTBopuMoro 
MOHOMepa c aboAhoH csH3bio Mcnonb3yioT 
coeflMHeHne, Bbi6paHHoe m rpynnbi, 
coAepwameR aKpn/iaMHA, MeTaKpnriaMMA, 
N-anKMJiaKpMjiaMMAi N, N-AnanKunaKpunaMHA, 
N-BUHnriMeTMJiai^eTaMkiA, 
N-BHHMJiMeTMJi<^opMaMMA, BMHMnau,eTaT, 
N-BUHnnnupponnAOH. 

B KanecTBe KainoHHoro MOHOMepa c 

ABOflHOfl CBH3bKD MCnonb3yjOT COBAMHeHMB, 

Bbi6paHHoe M3 rpynnw, coAep>Kainefl 
N , N-am an km ji a m m h oan kmji ( m eT)-a Kp nn a t bi , mx 

COriH MJ1M MGTBepTMHHbie aMMOHH6Bbte 

coeAHHeHMfl, 

N,N-AManKHJiaMMHoariKMn{MeT)aKpnjiaMMAbi, mx 

COJ1M MJ1M MeTBepTMHHbie aMM0HH6Bbie 

cxaeAMHeHMA. 

Ana nonyMBHUfl BbicoKopasBeTaneHHoro 
BOAopacTBopuMoro npoAyKra HpesBbiMaPiHo 
Ba>KHO npnM©HQHne nepeHOCMMKa kmhqtmm8cko^ 
L^enn b onTMManbHOfl KOHueHTpaLjMM. ripn 
AOoaaneHMM nepeHOCMMKa KMHeTMMecKofl i^enn b 
OMenb He6onbiunx KonMMecTBax o6pa3yeTCH 
HepacTBOpMMbift nonnwepHbi^ npoAyKT, a npw 
M36biTKe nepeHOCMMKa KMHeTMnecKOfl u,enM 
o6pa3yeTCfl npoflyicr co cjimlukom hm3KoR 

Bfl3KOCTblO B paCTBOpe, T. e. HM3KO& 

MoneKy/iflpHofi Maccofi. 

B cnyMae KaTMOHHbix no/iMMepoB 
noTHMaribHoe coAepacaHMe nepeHOCMMKa 
KMHeTMMecKofl u,enM onpeAenniOT M3MepeHMeivi 

KOaCfXfrMlJMeHTa paCTBOpMMOCTM. B HaCTOfll46M 
M 306 peT e H M M KOSqbqbML^MeHT paCTBOpMMOCTM 

onpeAenaeTcn KaK o6ihmR MOJibHbiR 
KaTMOHHOCTM nonMMepa, onpeAeneHHbifl 
cnocoooM CBflSbtBaHMn aHMOHa (CEG), 
HanpMMep KonnoMAHbiM TMTpoBaHneM, 
AeneHHbi^ Ha o6w,yio kbtmoh HocTb , 
onpeAeneHHyio aHMJiMTMMecKMM cnocoooM, He 
saBMcnu^MM or CBA3biBaHMfl aHMOHa, HanpMMep, 
c noMotubto 5»AepHono MamMTHoro pe30HaHca, 
MH<fcpaKpacHofl cneKTpocKonMefl nnn 
XMMMMecxMM aHanM30M, MacTHoe ot AeneHMfl 
yMHO)KaK)T Ha 100. KaTMOHHOCTb onpeAenfltoT 
M3MepeHMeM CEG TaK, KaK onMcaHo b Journal of 
Chemical Education, r. 62, N 7, 1985, c. 
627-629, npM stom onpeAe/iaiOT KaTMOHHOCTb 

paCTBOpa C nOMOlUblO KOJIJIOMAHOrO TMTpOBaHMfl 

c u,enbio onpeAeneHMA paCTBOpMMOCTM b boab. 
npMMeHeHne nepeHOCMMKa KMHernMecKOM i^enn b 

KOHI^eHTpaUjMM, npM KOTOpofl KO30Cf)Ml4MeHT 
paCTBOpMMOCTM MeHbLUe 30% npMBQAMT K 

HepacTBOpMMbiM npoflyKTaM. TonbKO b cnynae 
Mcnonb30BaHM« onTMMaribHbix KOHu.eHTpau.Mfl, 
o6ecneHMBatou^MX Koacfe^MLiMeHT 
paCTBOpMMOCTM Bbiiue 30% nojiMMepw 
o6naAaiOT Tpe6yeMbiMM noKasaTennMM 
paCTBOpMMOCTM. TaKMM oopasoM, pacTBopMMbte 
KaTMOHHbte no/iMMepbi M3o6pereHM5i bo Bcex 

CJiyManX MMeWT MMHMMaJlbHblR KOdC^C^MU^MOHT 

paCTBOpMMOCTM Bbiiue 30% npeAnoMTMTanbHO 
Bbiiue 40% m HaM6onee npeAnoMTMTenbHo BbiLiie 
50% MHome noriMMepbi MMeiot KoscJxfcMijMeHT 
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paCTBOpM MOCTM BblUJG 90% 

rionMMepMsai^MW Ha npaKTMKe mokot 6biTb 
ocyu^ecTBJieHa nonMMepM3ai^MeA b rene mjim 
nonnMepM3auneM b sMyribCMM (cycneHSMM). 

nonMMepM3ai4MR b aMynbCMM BKn^OMaeT 
npMroToaneHMe AByx cf)a3. BoAHan c|)a3a 
coAep>KMT MOHOMep(bi), pa3B6TBnfliou4ee 
cpeACTBO m nepeHOCMMK KMHerMMecKofl uenM b 
pacTBope AeMOHM3MpoBaHHoft BOAbi, a TaioKe m 
ApyrMe xopoujo M3BecTHbie AoGaBKM, TaKMe KaK 
cra6MriM3aTopbi m pery/WTOpbi pH. MacnflHafl 
c£a3a npeACTaBTiReT cooofl HepacTBOpMMbiM b 

BOA6 paCTBOp nOBepXHOCTHO-aKTMBHbiX 

Beu^ecTB-Ca) b yrneBOAOpOAe. BoAHyio m 
MacnflHyto cf)a3bt 3areM cMeujMBaioT m 
roMoreHM3MpyioT b oCbiMHOM 060 py ao Ba H m m ao 
nonyMeHMfl MacTML4 pa3MepOM oKono 1 mkm m 

AOCTM)KeHMfl Heo6XQAMMOK BR3KOCTM BCeW 

Maccbi. 3aTeM 3MynbCMK) nepeHOCAT b 
npMeMiieMbift cocyA, b kotodom swynbCMio 
nepeMeiuMBaioT m npoAyBaioT OKono 30 mmh 
asoTOM. MTo6bi HanaTb nonMMepMsau^MK) b 
pacTBop 3aTeM HenpepbiBHo AOSaanflioT 
MHML^Marop nonMMepMsai^MM, TaKoC^ KaK 
MeTa6McynbcJ>MT HaTpMw. TeMnepaTypy 
noriMMepMsau^MM noBbiujaiOT 3a cneT 
coCcTBGHHoro Tenna ao Heo6xoAMMoro ypoBHn m 
noAAep>KMBaioT Ha 3tom ypoBHe nyTeM 
oxna>KAeHMfl ao MOMeHTa, KorAa oxna>KAeHMe 
Son blue He Tpe6yeTc«. KoHeMHbiW 
3MyribCMOHHbifi npoAyicr oxna^KAatOT ao 25°C. 

no oCbiMHoH MeTOAMKe nonMMepMsai^MM b 
rene MOHOMep(bi), pa3BeTBnnK>u^ee cpeACTBO m 

nepeHOCMMK KMHeTMMeCKOW L4enM paCTBOP^IOT b 
AeMOHM3MpOBaHHO« BOfle M yCTaHaBJlMBaiOT 

Heo6xoAMMoe 3HaMeHMe pH. PacTBop 
noMem,aioT b nonMMepM3ai4MOHHbifl cocyA m npM 
TeMnepaiype okoho 6°C pacTBop npoAysaioT 
a3QTOM. 3areM AoSaanfliOT MHML\Marop c 
noBbiujeHMeM TeMnepaTypu 3a CMeT Tenna 
nonMMepM3au,MM ao MaiccMManbHoro 3HaMeHMfl. 
no AocTM>KeHMM MaKCMMa/ibHoC^ TeMnepaTypbi 
CMecb noMemaioT npMMepHO Ha 8 m b nenb npM 
70 °C. nonyMeHHbiW renb pa3MenbMaK)T b 
rpaHyjibi, cyiuaT Ha B03Ayxe m pa3Me/ibMaK3T b 
nopoiuoK. 

Ann GTa6M ji m 3a 14 m m boahoR m MacrmHoR q*)a3 
Moryt 6biTb Mcnorib30BaHbi nro6bie o6biMHbie 
Ao6aBKM. npMeMneMbie Ao6aBKW BKnioMafOT 
cy/ibo^aT aMMOHMfl, 
3TnneHAMaMMHOTeTpayKcycHyio KvtcnoTy 
(AMHaTpMeBan corib) m 

AMSTHJiem-pMaMMHoneHTaaueTaT 
(neHTaHaTpMesaw corib). 

MTo6bi HanaTb noriMMepMsau^MK), mop/t GbiTb 
Mcnorib30BaHbi nio6bie MSBecTHbie MHMi4MaTopbi. 
fln« HacTonu^ero M3o6peTeHMfl npMeMneMbi b 
KanecTBe MHMuwaTopoB 

a306MCM306yTMpOHMTpMn, cynbc})MT HaTpMfl, 
MeTa6Mcynb4)MT HaTpMfl, 
2,2'-a3o6Mc(2-MeTMn-2-aMMAMHonponaH) 
AMxnoprM ApaT , nepcynwfcaT aMMOHMfl, 
reKcarMApaT }Kenesa (II), aMMOHMflcyxib$aT m 
T.n. flnfl nonMMepMsauMM coAep>KaiJ4Mx ABO^Hyio 

CB^3b MOHOMepOB MOryT CblTb npMMeHeHbi 

opraHMMecKMe nepeKMCM. B HacTo«meM 
M3o6peTeHMM oco6eHHO none3Hofl OKa3biBaeTC« 
TMAponepeKMCb Tper-6yTMna. 

nonyMeHHbiR b pe3y/ibTaTe npoAyKT 
npeACTaBJineT co6ofl He noABepraiomM&cfl 
cABMroBoR Aeq^opMai^MM BbicoKOMoneKynnpHbtR 

BblCOKOpa3BeTBneHHblft BOAOpaCTBOpMMbIM 

KaTMOHHbiR nonMMep, npMMeHMMbi^ b KanecTBe 
XMMMMecKoro c^noKynflHTa m ho Tpe6ytoiu,Mfl 
Mcnonb3QBaHMfl perynMpyeMoP cabmtobom 
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Aecjx>pMau,nn Ann A0c™>KeHMn onTHMaribHoW 

3($>4>eiaMBHOCTM. 

CiaAUM c^noKyjim^MM w o6e3BO>KViBaHMn c 
i^e/ibK) OTfle/ieHMfl BOflbi ot Ancnepcun 
cycneHAkipoBaHHbix TBepflbix Bem,ecTB npoBOAflT 
Ao6a B/ieH hom k cycneH3nn pacTBopa, He 
noABepraBoierocn CABaroBofl AecfcopMau>ivi 
BwcoKOMoneKyrmpHoro BOAopacTBOpHMoro . 
KaTMOHHoro nojiMMepHoro cpnoicyrmHTa, nocne 
Mero b o6bNHOM ooopyAOBaHHM Ann oTAeneHMfl 
BOAbi oTAenflWT BQAy ot cycneH3kin c 
nonyneHneM KpucranbHO np03paMHoro 
OTXoAfliMero noTOKa. 

npOAyicTbi HacTonmero M3o6peTeHnn 
npnM©HHMbi b caMbix pasnwiHHbix onepau,unx no 
pa3Ae/ieHMK> TBepAbix BemecTB n )kmakoctm c 
onTMMM3aunefl TaKnx onepau,ufl. rionviMepHbie 
0noKyjiflHTbi MoryT 6biTb npuMeHeHbi Ann 
o6e 3 bo>km b a huh cycneHAMpoaaHHbix TBepAbix 
Beu^ecTB )A Apyrux npoMbiLuneHHbix ocaAKos, 
Ann ocyiueHun i^en/iiono3Hbix cycneH3nfl, 
HanpMMep, nonynaeMbix b nponaBOACTBe 
6yMaru, a Taioice Ann OTCTon pasjiMHHbix 
HeopraHMsecKnx cycneH3nfi. 

HnKe cneAyiOT npuwiepbi, HnmocTpwpyioinwe 
M3o6peTeHne. 

(1 p M M e p bl 1-9. KaTMOHHblfl 

aKpunaMMAHbift nonuiMep nonynafOT 

nonnMepn3aL|Me« 3Myjibcwn. BoAHyio <$a3y 
roTOBnT pacTBopeHneM 87 r npoAa>KHoro 
KpMCTanjiMMecKoro MOHoiwepHoro aKpvinaMMAa, 
210,7 r 75%-Horo 

aKpn/ioKCM3TMnTpMMeTMnaMMOHMWxnopnAa, 4, 1 
r cynbcfeaTa aMMoni/in, 4,9 r 5%-Hofl 
STuneHAnaMMHOTeTpayKcycHofl KMcnoTbi 
(AHHaTpneBan co/ib), 3,68 r 1 ,5%-Horo 
2-nponaHona b KanecTBe nepeHOCHwra 
KMHeTMHecKoK u,enii, 1 r 0,245%-Horo (10 
m./mjih.) MeTnneH6ncaKpnnaMMAa b KanecTBe 
pasBeTBJinfoinero cpeACTBa (npuwep 5B) h 2,56 
r rMAPonepeKucM TpeT-6yTnna b KawecTBe 
nHHL\naTopa no/in MepM3ai^MM 8 189,3 r 
AenoHMSnpoBaHHoM boaw. floGaaneHweM 
cepHOM KMcnoTbi ycraHaanMBaraT pH 3,5 < ± 0,1). 

Macnnnyio cfea3y nonynaioT pacTBOpeHneM b 
173,4 r He MMeKXneM 3anaxa BasennHOBOM 
Macne 12 r MOHooneaTa cop6nTa. 

BoAHyio $a3y m MacnnHyio (£a3y cMewMBaiOT 
m roMoreHM3npy>oT ao nony^eHun Maoris 
paswiepoM OKono 1 mkm. 

3MynbCMK5 nepewocnT b Tpexropnyio 
KpymoAOHHyio Kon6y o6"beMOM 1 n, 
CHa6>KeHHyio Mewa/iKofl, noABOAnmefl aaoi 
Tpy6KoW, nnHneK noAaMM MeTa6Mcynb0MTa 

HaTpMfl (aKTUBBTOp) H TepMOMeTpOM. 

3aTeM 3MynbCMK) nepeMeiuwBaKyr, 
npOAyBaiOT a30TOM n ycTaHaannBatoT 
TeMnepaTypy 25°C (±1°C). nocne npoAyBaHMn 
a30TOM b Te^eHne 30 MHH CO CKOpOCTbK) 0,028 
mji/mmh Ao6aannioT 0,8%-HbiM pacTBop 
MeTa6ncynbct)MTa HaTpvin (M6H). 
nonnMepn3ai4nn npoTeicaeT c BbiAeneHMeM 
Terina, TeMnepaTypy perynnpyioT xieAnHofl 
bo ao Pi. nocne Toro, KaK Heo6xoAHMocrb a 
oxna^KAe hum Ann noAAepjKaHMn Hy>KHofl 
TeivinepaTypbi oTnaAaeT, CKopocTb npnoaBneHun 
0,8%-Horo pacTBopa MBH yBennHHBaioT m Ann 
noAAep>KaHkm HeooxoAHMofl TeMnepaTypw 
npMMQHnioT o6orpeBaTenbHyio pyoaiuKy. 
noriHoe BpeMn nojiHMepHsatjHM 4-5 h. 
nonyneHHbjW 3MynbcnoHHbiH npoAyKT 3aTeM 
oxnsuKAaioT AO 25°C. OnbiT noBTopniOT c 
M3MeHeHMeM KonwnecTBa nsonponnnoBoro 
cnnpTa (MnC) m MeTMneH6ncaKpMnaMHAa (MBA) 

no OTHOUJ6H14IO K 6a30B0My MOHOMepy. 
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OnpeAenntoT Bfl3Kocrb pacTBopa m 

K03C$)Ci)HUlieHT paCTBOpMMOCTM. Pe3yribTaTbi 
onpeAeneHMW npuBeAeHbi b Ta6n. 1. BnsKocTb 

paCTBOpa M K03C(X|)ML^MeHT paCTBOpHMOCTH 

(CEG) onpeAennjoT Ha ocnoBe npMroTOB/ieHHbix 

BOAHblX 3MyJ1bCMOHHbIX DaCTBOpOB. BOAHblft 

0,2%-Hbi« pacTBop SMynbCMOHHoro npoAyKTa 
nonynaioT AMcneprnpoBaHneM b jimtpobom 
xnMnnecKOM cTaKaHe 1,7 r 34%-Horo 
SMyjibCHOHHoro npoAyKTa b 298 r 

AeMOHMSMpOBaHHOW BOAbl M 0,2 f 

AesiviyjibrvipyioiAero noBepxHOCTHO-aKTMBHoro 
Beu^ecTBa. flucnepcuK) nepeMeniMBaioT co 
CKopocTbio 250 o6/mhh 2 h Ha MamnTHO« 
Mewanxe c noMoinbio MamnTHoro CTep>KHfl 
AnnHoR 6 cm m AnaMeTpoM 1 cm. 3aTeM pacTBop 
pa36aBnnioT ao KOHueHTpaunn 0,1% npn 
KOTopofl onpeAennioT BnsKOCTb pacTBopa m 
3HaneHne CEG npn oTcyTCTBMM CAanroBoW 
AecpopMaunvi. 

Ann cpaBHeHun TaioKe nonynaiOT 0,1%-hwW 
pacTBop, noABepmyTbifl CABwroBofl 
Aect)opMaL4MM. nonyMeHHbiK npM OTcyTCTBHH 
CABwroBofl Aec()opMai4MH 0,1%-Hbi« pacTBop 
(pa36aB/ieHneM 0.2%-Horo pacTBopa, cm. Bbiiue) 
nepeHocnT b CMecnTenb YapuHra Ha 0,9 n c 

BHyTpeHHMM AHaMBTpOM OKOHO 7 CM M HQTblpbM* 

Bpai^aHDiuMMiicn jionacTnMM ausmotpom OKono 
4 cm, npuneM ABe nonacru HanpaBneHbi BBepx 
noA ymoM okojio 30 °, a ABe nonacTM 
HanpaBJieHbi bhms noA ymoM 30°. Ton 11414 Ha 
nonacrefl 1 mm, m ohm BpamaioTcn 2 h co 
CKopocTbK) 12100 ooVmmh. B TeneHne 2 m 
AeRcTBun cABuroBoM A©cpopMai4HM TeMnepaTypy 
pacTBopa noAAep)KViBaK)T npM 25°C nnn HHJKe. 

BnsKocTb pacTBopa onpeAenniOT nocne 
Ao6aaneHnn b noABepraBLUM^cn mjim ho 
noABepraBoinKcn cABnroBO« A©4)opMamin 
0,1%-Hbia pacTBop nortHMepa (100 r) 5,84 r 
xnopucToro naTpun m MeAneHHoro 
nepeMeniMBaHun b TeMeHne 15 muh. Bn3KocTb 
onpeAennjoT b BMCK03HMeTpe BpyKc^M/TAa, 
MOAe/ib LVT c VL-nepexoAHMKOM npn 25°C 
(±0,1°C) m 60 o6/mmh. 

K03Ct)C})MMHeHT paCTBOpMMOCTM (CEG) 

onpeAenniOT n3MepeHneM KaTMOHHOCTH 
pacTBopa c noMOi^bw KonnonAHoro TMTpoBaHkin 
no MeTOAMKe, npuBeAeHHoCI Ann onpeAeneHvin 
CEG B Journal of Chem. Educat. 

npuMeHeHHbie c^/ioicynnHTbi m nonyMeHHbie 
peay/ibTBTbi npi4BeA©Hbr b Ta6/i. 1. 

Pis Ta6n. 1 bmaho, xaicoe BJikinHvie Ha 
pacTBopuMocTb b pacTBope KaTMOHHOrO 
pa3BeTBneHHoro cononMMepa 0Ka3WBaeT 
AooaaneHue nepeHOCMkiKa KHHeTunecKoPi L^enn 
npn nonyHeHMM cono/iMMepoB c BBeAeHneM 
6nct)yHKmiOHanbHoro MOHOMepa b noxiMMepHyjo 
i^enb. Ha6nioAaeMan KaTWOHHocrb (CEG) 
nanneTcn HenocpeACT Be h h o A MepoB 
pacTBopuMOCTM conoriMMepa. PacrBopuMbie 

COnOJIMMepbl MMeiOT KOSC^C^ML^MeHT 

pacTBopviMocTn Bbiuje 30% cononviMepbi, y 

KOTOpblX KQ3C|)C|3imMeHT paCTBOpMMOCTM HWK6 

30% HepacTBOpMMtJ. Bn3KOCTb b pacTBope 
narmeTcn MepoW MoneicynnpHoro Beca 
cononuMepa, n oHa noKadbiBaeT, mto Bee 
pacTBopuMbie cono/iMMepbi hmgiot oneHb 
BbicoKMe MoneKynnpHbie Maccbi, npeBbiujaioLi^Me 

1 MJ1H. 

npkiMep 1 ncHo noKa3biBaeT, mto BBeAeHne 
AajKe onenb He6onbiui4x ko/ihhoctb (5 
H./MrtH(Mac.) pa3BeTBnn»ou4ero cpeACTBa 
nanqeTCA npMMMHOfl HepacTBopuMocru 
conoriMMepa b oTcyTCTBue nepeHOCHHKa 
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KMHeTHMecKoW ijenM. OflHaKO pacTBopuwibie 
BbicoKopa3BeTBneHHbte npoAyKTbi c BbtcoKofl 
MoneKyjinpHofl Maccofl MoryT 6biTb nerKO no- 
jiyneHbJ npM Ao6aaneHMM b onTwwanbHbix 
KonvmecTBax nepeHocHMKa KMHeTMMecxofl \\enu 

(unc). 

npMMepbi 2A n 2B noKa3biBajoT, mto 
nonMMepbi, Bbina/taiou4Me M3 o6-beMa 
npnTwaHHR HacTOflinero M3o6peTeHM*. 
o6pasyioTcn npu ncnoribaoBaHnn MeTOAMK, 
peKOMeH^yjoinvix npuMGHeHMe HeoonbiiiMx 
KonnnecTB nepeHocHUKa kmhstmh9CKOM i^enn. 

HeoOxoflMMO OTMeTMTb, mto ncnonb30BaHne 
OABMroBofl AecfeopMaunu He BnnneT 
cyii^ecTBeHHO Ha pacTBopuMocTb norikiMepoB 
npn onTHManbHoC^ KOHL^eHTpai^nn nepeHOCMMKa 
KMHeTkiMecKoi^ i^enn (cm. HanpuMep, o6pa3i;bi 
4A, 4B, 5A, 5B, 5C, 6A, 6B, 6C, 6D, 6E, 7A, 
7B, 8A, 9A M 9B). OAHaKO AaHHbie Ann CEG(C) 
M3 Ta6n. 1 comacyioTcn c M3BecTHbiM 
yTBepweHMeM o tom, mto CABuroBan 
Aec^opMai^na mo>k8t npeBpaTMTb 
HepacTBOpMMbie nonMMepbi b pacTBopniwbie, o 
MeM Luna penb Bbiwe. Heo6xoflHMo OTMeTMTb, 
mto B Ta6n. 1 PH [CEG(C) CEG] CEG(C) m 

HBTlflGTCfl MepoR pOCTa MOHHOCTM. IIOJlUMepbl C 
BblCOKUM 3HaHeHMBM PH H6 06fl3aTe/lbHO He 

pacTBopuwibie, KaK yTBep>Kflanocb paHee, T.e. 
PM He wajifleTCfl iwepofl pacTBopviMocTn, a 
ABriReTcq npocro Mepoft hohhoctm, BbmBnqeMOM 
b xoAe HanoxeHMfl CABMroBofl fleqbopMamiM. 

riOJiyMeHHbJe B COOTBeTCTBMM C HaCTOfllUMM 

M3o6peTeHneM nonMMepbi mmghdt PM b uimpokom 
MHTepBane sHaMeHMfl, ho mx pacTBOpMMOCTb He 
HBJweTCfl ct»yHKi4nefl sHaweHuft PM. TaKne 
nonMMepbi, KaK npeflCTaBneHHbie o6pa3LiaMM 6A 
m 6E, MwieioT PI/1 0, a mx KoacpcfeHLjueHT 
pacTBopuMOCTM paBeH 97,6% 

npMMepbi10.11. Pa3BeTBneHHbie 
nonMMepbi nonynaioT no motoamkb npMMepa 1 
3a MCK/iioMeHneM Toro, mto b KaMecTBe 
pasBeTBrmromero cpeACTBa BMecTo MBA 
npuMeHflior AMMeiaKpunaT nonnaTvineHrnMKOJifl 
(MB 600). OnpeAeneHbi br3KOCTm b pacTBope m 
pacTBopMMocTM noABepraBWMxen m He 
noABepraBUJMxen CABMroBofl fleqbopMai^kin 
nonviMepoB m nonyMeHHbie pe3ynbTaTbi 
npuBefleHbi a Ta6n. 2 

Taon. 2 noKa3biBaeT, mto He 
noflBepraBUJuecq cabmi-oboA Aec^opMai^MM 
BbicoKopa3BeTBneHHbie BbicoKOMoneKynflpHbte 

HOniiMepbl B COOTBeTCTBMM C HaCTOflLi^HM 

M 3o6peTe h Me m MoryT 6biTb nonyMeHbi M npM 
ncnorib30BaHnn anbTepHaTMBHboc 
pa3BeTBnnK)inMx cpeflCTB. 

n p m m e p 12. KaTMOHHbifl aKpMnaMMflHbiR 
cono^MMep nonyMaiOT nonMMepM3aiy/ieR b rene 
(cyxofi nopoiuoK). B 412.33 r flenoHH3MpoBaHHofi 
boaw pacTBopfliOT 89.98 r aKpunaMMAa. 218.2 r 
75%-Horo 

aKpMnoKCM3TMnTpMMeTMnaMMOHMMxnopMAa, 0.2 
r 10% -Horo AM3TM/ieHTpMaMMHneHTaai4eTaTa 
(neHTaHarpMeBan co/ib), 15 r aAMLjMHOBoR 
KMcnoTbi, 1,1 mji 20%-hoA cepHoR KMCnOTbl, 2,54 
r 1%-Horo rMncxJxxxfcMTa HaTpMfl (100 m. /mtih. 
Ha MOHOMep) m 1 r 0,254%-Horo 
MeTun eH6 McaKp una m MAa . I~l pn roToaneHH bi ft 
pacTBop MOHOMepa noivieinaioT b 
non m Mepusa l\h oh h bi ft cocyA Ha 0,95 n, 
cHa6>xeHHbift Tpy6KOiH An« npoAyaaHMfl a30TOM, 
TepMOMeTpoM m OTBepCTMeM Ann noAaMM 
aKTMBaTopa. PacTBop npoAyBaioT 30 mmh 
asoTOM npM 6°C (±1°C). nocne npoAyBaHMH 
Ao6aBriflK3T 10 mj] 2%-Horo AUxnopn/iApara 
2 , 2-a3 06 nc(2-M9TMn-2-a m ma MHon ponaHa) , 0,8 
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mji 0,25% -Horo nepcynwfraTa aMMOHvm m 0.8 win 
0,25%-Horo reKcarMApaTa Kene3a (II) m 
aMMOHM^xibcy4)aTa (aKTMBaTopbi). nocne 
3arycTeHMfl MOHOMepHoro pacTBOpa TpyGicy An« 
npoAyeaHMA a30Ta noAHMMaioT b BepxHiora 
MacTb nonMMepMsaL^MOHHoro cocyAa. 
TeMnepaTypa cMecii noBbiiuaeTcn 3a cneT Tenna 
noriMMepM3auMM ao MaKCMManbHoro ypoBH^ 
(TennoM3onMpyioLHMfl KOHTeftHep), nocne Mero 
cocyA noMeujaiOT Ha 8 m b HarpeTyw ao 70 °C 
neMb. nonyMeHHbiW b«3km« rerib pasMenbMaioT 
AO pa3Mepa 1/8 AioflMa (0,33 cm), cyiuaT 2 m Ha 
B03Ayxe npM 65°C m 3aTeM pa3MenbMaioT b 
nopoiuoK c pa3MepoM MacTMn 9-20 Meiu. 

PaCTBOpMMOCTM M BA3KOCTH B paCTBOpe 

onpeAenflioT no MeTOAHKaM npMMepa 1. 
nonyMeHHbie pesynbTaTbi npnaeASHbi b Ta6n. 3. 
M3 Ta6n. 3 bmaho, mto HacTOflinee 

M306p6T6HMe MOJK6T 6blTb MCnonb3QBaHO Pfl9\ 

nonyMeHMW noriMMepM3anMeK b rene He 
noABepraBUJMxcn cflBuroBoft AeqbopMai^MM 

paCTBOpMMblX BblCOK0pa3B6TBneHHblX 

BbicoKOMoneKynflpHbix cononnMepoB m mto 
mo>k6t 6bi Tb Mcnonb30BaH nio6oM nepeHOCMMK 
KMHeTMHecKofl i^enM, ecnM TonbKO oh 
npviMeHHeTCfl b onTMManbHoti KOHL^eHTpai^MM. 

n p m m e p bi 13-17. McnuTaHbi pasnMMHbie 
nonMMepHbie npoAyKTbi b KaMecTBe cpeACTB Ann 
OTAeneHMn boaw ot Heo6pa6oraHHoro (cbiporo) 
ocaAKa npM HecKonbKMX pasnMMHbix AOSMpoBKax 
c L^enbK) nonyMeHMfl b KeKe onTMManbHoro 
coAepxaHMfl TBepAbix BemecTB. B xmmmmockom 
daKaHe Ha 400 Mn cMeujMBaiOT saAaHHbie 
KonMMecTBa 2% -Horo pacTBopa cononMMepa b 
boao c 200 r Heo6pa6oTaHHoro ocaAKa m 
nepeMeujMBawT c noMoinbK) TpexnonacTHOd 
TypGMHHoft MeiuanKM 3 mmh npM 750 ooVmmh. 
BbinaBLUMR xnonbAMM ocaAOK ocTaBn^jor Ha 3 
mmh Ann CBo6oAHoro ooesBoxcMBaHMfl b Tpy6Ke 
pa3MepoM 8 cm, coAepxaLi^eH cfDMnbTpyiou^yio 
cpeAy. 3aT6M noBepx KBKa noMeu^aioT eu^e oamh 
KycoK qbMnbTpyioLi^eft cpeAbi m npMMBHeHMOM 
nopujHeBoro npecca b o6Lnefl cno>KHocTM Ha 6 
mmh co3Aa»oT AaaneHMe no cneAyiomeMy 
rpao^MKy: 0,1 mmh npM 10 psi (0,7 aT). 0,1-2 
mmh npM 20 psi (1,4 aT), 2-3 mmh npM 30 psi 
(2,1 aT) m 3-6 mmh npM 40 psi (2,8 aT). KeK 
oTAenniOT ot cjDMnbTpymme^ cpeAbi, 
B3BeiLiMBafOT, cyiuaT 16 m npM 95°C. 
nepeB3BeiuMBaK)T m onpeAennraT npoi^eHTHoe 
coAep>KaHMe b KeKe TBepAbix Ben^ecTB. C L^enbio 
cpaBHeHMfl nonyneHbi Taicxe noABepraBUJMecn 
CABMroBoH AecftopMaL^MM ncuiMMepbi, KOTOpbie 
McnbiTaHbi b KaMecTBe cpeACTB Ann oTAeneHMn 
BOAbi ot Heo6pa6oTaHHoro ocaAKa. 
noABepraBLUnecR cABuroBoft Aec^opMai^MM 
nonMMepbi nonyMaiOT AeftcTBueM b cMecMTene 
CMnbBepcoHa 12P cabmtoboR AecfopMauMM Ha 
0,1 Mac. pacTBopbi paanMMHbix He 
noABepraBLunxcH CABMroBOft AeqbopMai^MM 
nonMMepOB. CMecMTenb CunbBepcoHa MMeeT 
KBaApaTHoe oTBepcTMe, co3AaK>i4MH BbtcoKyK) 
cab mto By to AaqbopMai^Mio 3KpaH m pOTop 

AMaMeTDOM 3 MM, BpamaiOmMflCfl 00 CKODOCTbK) 
3000 06/MMH B TeneHMe 15 MMH. Ann 
noAAepxaHMfl TeMnepaTypbi pacTBopa b 
npeAenax 22°C b TeMeHMe 15 mmh HanoweHMH 
CABMroBoR A©0opMauMM McnonbsyiOT 
oxnawAaiomyK) oaHW. nonyMeHHbie pe3ynbraTbi 
npneeAeHbi b Ta6n. 4. 

M3 Ta6n. 4 acho bmaho, mto nonMMepbi 
HacTonmero M3o6peTeHMfl ycToRMMBO jj,a\OT kbkm 
c 6onee bhcokmm coAepxaHMeM TBepAbix 
BemecTB no cpaBHeHMio c nonMMepaMM 
npoTOTMna m AeKcTByraT npM 3HaMMTenbHo 
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60Jiee HM3KMX fl03Mp0BKaX, H6)KeJ1M 

noABepraBiunecfl QQBkiroBoR A©*opMai4nn 
HepacTBopuMbie pasBeTsneHHbie nonnMepbi. 
Bonee Toro, xoth h noATBepweHO, mto 
cABuroBan AecfcopMauMB noBbiiuaeT 
3cj)c})eKrMBH0CTb HepacTBopuMbix nonuMGpoB, 
t©m He MBHee nx A©&CTBMe cymecTBeHHo 
ycTynaeT AeWcTBuio HenoABepraBUJMxea 
CABuroBoPi Ae^opMai^MM cononuMepoB 
n3o6peT6HMfl. Apyroe npeMMymecTBo 
cononnMepoB HacTOJimero M3o6peTeHM* 
3aKniOHaeTCfl b o6pa30BaHnn KeKa c BbicoKMM 
coAep>KaHiieM TBepAbix Beu^ecTB b wnpoKOM 
MHTepBane npnM6H«eMbix ao3hpobok 
cononnMepa. 

I~l p h m 0 p bi 18-20. Pa3BeTBneHHbie 
roMononkiMepbi aKpmiaMkiAa nonynaioT b 
npucyTCTBun nepeHOCMMKa KMHeTMMecKofl Ljeni/i 
cnoco6oM 3MynbcnoHHo« nonnMepusai^nn, 
onucaHHbiM b npUMepe 1 . Ann cpaBHeHM* TatoKe 
nonyMaroT noABepraBiuueca n 

HenoABeprasiueiecfl cflBMroBotf netpopMauyuA 
roMono/inMepbi aKptinaMMAa 6e3 Ao6aaneHMB 
nepeHOCHMKa KMHeTMMecKofl i^enn. CABMroByio 
AeqbopMaL^Mio npoAonwaiOT 15 mmh npn 3000 
'ooVmmh. nonyMeHHbte nonMMepw saTeiu 
ncnbiTbiBaKJT b KanecTBG qbnoKynflHTOB Ha 
npuMepe ocaAeHMB okmcm KpeMHMfl. MeTOflUKa 
oca>KfleHMfl okmcm KpeMHMfl saKnionaeTCfl b 

0€pa60TK6 BOAHOfl CM6CM 1 50 T OKHCH KDeMHMfl 

(-200 Mew.), AHcnepn/ipoBaHHbix b 1 n boah c 
0,027 qbyHTa/r (0,0123 KrAr) nonnMepa. 
nonyMBHHbie pe3ynbTaTbi m MHcjDopMa^nfl o 
cocraBe npMBeAeHbi b Ta6n. 5. 

M3 Ta6n. 5 bmaho, mto He noABepraBLUMflca 
CflBuroBoW Ae<£opMai_\ni/i roMononnaKpnnaMHA 
HacTOflu^ero M3o6peTeHnn oonaAaeT 
xapaKTepucTMKaMU, nepeMncneHHbiMn b 
npMnaraeMoR qbopMyne H3o6peTeHkm, n 
npeBoexoAMT roMononnaKpnnaMMAbi, 
nonyMeHHbie 6e3 AooaBKM nepeHOCHMKa 
KMHeTMHecKoW u;enM. npMHeM noABepraBiuMeca 
GABuroBo^ AB<t>opMai^MM roMononnaKpkinaMMAbi 
He npnroAHbi Ann 0noicynflUMM okmcm KpeMHkm. 

n p n m e p bi 21-23. nonnMepn3ai4ne« a 
SMyjibCMki no mbtoamkb npuMepa 1 nonyneHbi b 
npucyTCTBuiM nepeHocMnxa KMHeTMHecKofl i^envi 
paariMHHbie pasBeTaneHHbie KaTMOHHbie 
cono/iMMepbi aKpunawMAa. Ann cpaBHeHvin 
KarnoHHbie cononuiMepbi aKpunaMMAa nonyneHbi 
m 6es nepeHOCHMKa KHHeTunecKofl qenui. no- 
nyneHHbie pe3ynbTaTbi npuBSAeHbi b Ta6n. 6. 

M3 Ta6n. 6 bmaho, mto MoryT 6biTb nonyneHbi 
m APyrvie conoriMMepbi c noKa3aTenflMM, 
onpeAeneHHbiMM b npMnaraeMofl cfcopMyne 
n3o6peTeHM«. 

n p n m e p 24. nonMMepM3aLjMefi b 
3Myjibcnn no MeTOAMKe npMMepa 1 nonynaioT b 
npucyTCTBMH nepeHOCHMKa KMHeTMHecKOfl uenM 
pasBeTBneHHbift KaTMOHHbiB roMonoriMMep cojim 
AMMeTMnaMMHoaKpM/iaTMeTMnxjiopMAa. A/ifl 
cpaBHeHMfl Taiwe nonyneHbi 6e3 ynacTMfl 
nepeHOCHMKa KMHBTMHecKoW nenw 

noABepraBLUMecfl m He noAsepraBUJMecFi 
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CABuroBoR AeqtopMaijMM pa3BeTaneHHbie 
roMonoxiMMepbi 

aKpMJIOKCMSTMJITpMMeTMnaMMOHMMXnOpMAB 

(G-9). CABMroByto AOQ^opMai^MK) ocyu^ecTanniOT 
b TeneHMe 15 mmh npM 3000 ooVmmh. no 
BbiiuenpMBeAeHHO^ MeTOAHKe npoBOAflT 
o6e3BOKMBaHue ocaflKa. 

nonyneHHbie pe3yribTaTbi, a TaioKe ABHHbie 
no cocraBy npuBeAeHbi b Ta6n. 7. 

kl3 BbJLuenpMBefleHHofl Ta6/i. 7 bmaho, mto 
KaTMOHHbie roMonoriMMepbi G-9 MMetOT 
noKasaTe/iM, onpeAe/ieHHue b npujiaraeMoi^ 
qbopMyne M3odpeTeHMn, m o6naAaioT nyMinefl 
o6iMe^ qbnoKynMpyjou^eW cnoco6HocTbK) no 
cpaBHeHMio c noABepraBUJMMMCB m He 
noABepraBUJMMMCfl CABMroBO^ Aec^opMaL^MM 
roMonoxiMMepaMM G-9, no/iyneHHbiMM 6ea 
Ao6aBneHHfl nepeHOCHMKa kmhotmhqckom i^enn. 

n p m m e p bi 25-27. (1o MeTOAMKe npMMepa 
24 TaK>4ce nonyMeHbi roMononMMepbi ms: 

(25) -MeTaKpMnoKcvrrpMMeTMnaMMOHM^xnopM- ab, 

(26) -MeTaKpMnaMMAonponMnTpMMeTMnaMMOHMft 
MeTacynbcfcaTa m 

(27) -AMannMnAMMeTMnaMMOHMRxnopMAa. B 
pe3ynbTaTe nonyneHbi BbicoKOMoneKynyipHbie 
pa3BeTBneHHbie BOflopacTBopuMbiG nonnMepbi. 

(DopMyna n3o6peTeHiin: 

1. cnocos nojiyMEHM^ 

BOAOPACTBOPMMOrO KATMOHHOrO 

nonnMEPHoro ojiOKyn^HTA 

nonMMepusai^iieM KaTHOHHoro 
BOAOpacTBOpMMoro MOHOMepa c abo^ho^ 
cBA3bK> MnM ero cononMMepM3ai^Me« HeMOHHbiM 

MOHOM6DOM C ABO^HO^ CBfl3btO B npMCyTCTBMM 

pa3BeTBn«K)i4ero coeAMHeHMfl, oTnMMa»omM«cfl 
TeM, mto pasBeTBnfltoujee coeAMHBHMe 
Mcnonb3yK)T b KonMMecTBe 4 80 Mon.M. Ha 
MMXiriMOH b nepecMeTe Ha HananbHoe 

COAepXOHMe MOHOMepOB C ABO^HO^ CBfl3bJO M 

cononMMepMsai^Mio npOBOA^T b n p Mcy tctb m m 
nepeHOCHMKa KMHeTMMecKoW uenM, B3«Toro b 
KonMMecTBe, o6ecneMMBaK)L4eM KoocJxjMijMeHT 
pacTBopMMOCTM nonyneHHoro cononMMepa 

BblLUe 30% 

2. Cnoco6 no n.1 , OTnMMaiou^MWcB TeM, mto b 
KaMecTBe HeMOHHoro BOAopacTBopMMoro 

MOHOMepa C ABOflHOfl CBWSbK) Mcnonb3yioT 
coeAMHeHMe, Bbi6paHHoe M3 rpynnbi, 
coAepKameR aKpunaMMA, MeTaKpunaMMA, 
N-anKMnaKpMnaMMA, N,N-AManKMnaKpMnaMMA, 
N-BMHMnMeTMnai^eTaMMA, 
N-BMHMnMeTnn4)opMaMMA, BMHunai^eTaT, 
N-BMHMnnMpponMAOH. 

3. Cnocoo" no n.1 , OTnMMatou^MRcfl TeM, mto b 
KanecTBe KaTMOHHoro MOHOMepa c abo^ho^ 
CBfl3bK) McnonbsyioT coeAMHeHMe, Bbi6paHHoe M3 
rpynnbi, coAepxameR 

N,N-AManKMnaMMHoanKMn(MeT)aKpMnaTbi, mx 
conM MnM MeTBepTMMHbie aMMOHMeBbie 
coeAHHeHMfl, 

N,N-AManKMnaMMHoanKMn(MeT)aKpMnaMMAbi, mx 
conn MnM MeTBepTMMHbie aMMOHMeBbie 

COeAMHeHMfl. 
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T a 6 /i w u a 1 



PaCTBOpMMOCTb 11 Bfl3KOCTb paCTBOpOB K3TVlOHHblX COflO/lMMepOB aKpM/iaMMfl/G-9 



ripuMep 


G-9, 

MOfl. % 


wnc, 
% 


MBA 


b.r.. 
Mlla 


rcr 
Ltb, 

PL 


tto V.VJ* 
To 


PL/1 °L 


h./m/ih. 
(Mac.) 


h./mtih. 
(mo/i.) 


4 A* 


Afi 




5 


3,9 


1,81 


18,00 


76,8 


76,6 


1B* 


40 


0 


10 


7,8 


1,71 


16,0 


66,0 I 


75,8 


1C* 


40 


0 


20 


15,6 


1,55 


16,2 


69,0 


76,5 


1D* 


40 


0 


30 


23,4 


1.39 


11,8 


42,9 


72,5 


1E* 


40 


0 


50 


39,0 


1,41 


6,5 


25,6 


97.0 


1F* 


40 


0 


100 


78,0 


1.26 


4,1 


12,6 


67.5 


2A* 


40 


0,125 


20 


15,6 


1.49 


13,7 


56,1 


75,6 


2B* 


40 


0.25 


20 


15,6 


1,78 


29,5 


96,9 


69,6 


3A* 


40 


0,5 


0 


0 


3,67 


85,6 


94.3 


9,2 


3A 


40 


0,5 


5 


3,9 


3,98 


79,9 


98.5 


18.9 


3B 


40 


0,5 


10 


7,8 


3,53 


66,4 


97,0 


31,5 


3C 


40 


0,5 


15 


11.7 


2,75 


54,6 


92,2 


40,8 


3D 


40 


0,5 


25 


19,5 


1,80 


30,6 


93,7 


67,3 
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[IpoAonxceHuie Ta6/i. 1 



ro 



Ol 



npMMep 


G-9, 
MOn. % 


uric. 
% 


MBA 


B.P., 
MHa 


CEG, 

% 


CEG (C), 
% 


PH. % 


m./m/ih. 
(Mac.) 


m./m/ih. 
(mo/i .) 


4A* 


40 


1,0 


0 


0 


2,94 


90,0 


93,7 


3.9 


4A 


40 


1,0 


5 


3,9 


3,19 


84,1 


92,5 


8,4 


4B 


40 


1,0 


10 


7,8 


3,34 


87,1 


94,0 


7,3 


AC 


40 


1.0 


15 


11J 


2,71 


53,7 


95,2 


4,4 


AD 


40 


1,0 


25 


19,5 


1,92 


31,5 


94,0 


62.5 


4B* 


40 


1,0 


50 


39,0 


1,48 


16,3 


76,5 


78.7 


5A* 


40 


1.5 


0 


0 


2,12 


95,8 


97,0 


1.2 


5A 


40 


1.5 


5 


3.9 


2,76 


93,4 


94,6 


1.3 


5B 


40 


1.5 


10 


7,8 


2,74 


91,6 


95,2 


3,8 


5C 


40 


1,5 


20 


15,4 


3,01 


92,8 


94,3 


1.6 


5B* 


40 


1.5 


50 


39,0 


1,74 


27,0 


90,4 


70,1 


5C+ 


40 


1.5 


100 


78,0 


1,46 


14,1 


72,9 


80,7 


6A* 


40 


2.0 


0 


0 


2,24 


97,5 


98,8 


1,3 


6A 


40 


2.0 


5 


3.9 


2,36 


97,6 


97,6 


0 


6B 


40 


2,0 


10 


7,8 


2,45 


92,8 


94,3 


1.6 


6C 


40 


2.0 


15 


11,7 


2,44 


96.4 


97.3 


0.9 


6D 


40 


2.0 


25 


19,5 


2,50 


97,6 


97,6 


0 


6E 


40 


2,0 


50 


39.0 


2,81 


92.8 


94.3 


1,6 


7A 


40 


4,0 


25 


19.5 


1,90 


96,9 


97,6 


0,7 


7B 


40 


4,0 


50 


39,0 


2.18 


92.7 


94,6 


2,0 


7C 


40 


4,0 


100 


78,0 


1,92 


54,0 


95,5 


43,5 


8A* 


20 


0 


10 


6.2 


2.01 


21.4 


73.8 


71,0 


8B* 


20 


0 


25 


15.5 


1,43 


10.3 


37,3 


72,4 


8A 


20 


1,5 


10 


6,2 


2,69 


79.8 


83,2 


4,1 


8B 


i 20 


1,5 


25 


15.5 


3.20 


65.0 


70,6 


19,4 


9A* 


60 


0 


10 


9,4 


1.89 


15,5 


79,1 


80,4 


9B* 


60 


0 


25 


23.5 


2,46 


8,8 


62,2 


85,9 


9A 


60 


1,5 


10 


9.4 


2.49 


83,5 


86,3 


5,4 


9B 


60 


1,5 


25 


23.5 


2.46 


82,7 


85,3 


3,0 



npMMenaHMe. 

x KOHTpo/ibHbift o6pa3eq 

(C) - noflBeprHyTbJM CABtiroBOft Ae$opMauMH pacTBOp no/inMepa 

(G-9) " aKpM/10KCW3TM^TpMMeTM/iaMM0HWftX/10pMA 

L/H1C - Hdonporw/iOBbift cnttpT (nepeHOCMMK KMHeTtmecKoft uenn) 
MEA- Me™/ieH6ncaKpu/iaMWA (pa3BeTB/isuoLuee cpeACTBo) 
- B.P. - B»3K0CTb pacTBOpa 
m./m/ih, (Mac.) - nacTu Ha mu/i/iuoh no Macce 
m./m/ih. (mo/i.) - Mac™ Ha mm/i/ikioh B MO/lflX 
PV\ - (CEG(C) - CEG/:CEG(C). 



B«3koctm pacTBopoB i/i pacTBOpMMOCTM cono/MMepoB G-9 AMA (40:60) no/iyMeHHbix 

npn yMacTMM AMAHST 



T a 6 /i M u a 2 



IO 


i ripMMep 


i/inc % 


ziMAnar 


B.P., 


CEG, 


CEG (C), 


PH. % 


00 


m./m/ih. 


h./m/ih. 


Mlla 


% 


% 










(Mac.) 


(mo/i.) 












10 


1.5 


49.4 


7,8 


2,93 


76.5 


89,5 


14,5 


O 


11 


1,5 


123.4 


19,5 


1,88 


45,0 


90,4 


50,2 
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AMA ~ BKpM/iaMMA 

Cm. T3Kxe npuMewaHiie b Ta6/i. 1. 



TaS/inua 5 



ro 
o 

at 

00 

O 



cDnoKy/iqunfl okmcm KpeMHun c noMombio roMono/maxpH/iaMMAa 



ripwMep 


i/inc, 


MBA 


B.P., Mna 


CKOpOCTb 


% 


m./m/ih. 


m,/m/ih. 




ocaxAeHMfl, cm/c 




(Mac.) 


(MO/I.) 






18 


1,0 


7,5 


3,5 


3,28 


0,618 


18A* 


0 


7.5 


3,5 


1,85 


0,452 


18A(S)* 


0 


7,5 


3.5 


1,66 


NF 


19 


1.0 


15 


7,0 


2,88 


0,511 


19 A* 


0 


15 


7,0 


1,55 


0,382 


19A(S)* 


0 


15 


7,0 


1,51 


NF 


20 


1.0 


25 


11,5 


2,02 


0,470 


20A* 


0 


25 


11,5 


1,29 


NF 


20AfS)* 


0 


25 


11,5 


1,28 


NF 



(S) - noAaepraBUJMMCfl CABHroBoft Ae<t>opMaunn no/wMep 
B.P. - BH3K0CTb pacTBopa 
UnC - M30nponM/iOBiiiM crinpT 
MBA - MeTM/ieH6ncaKpii/iaMMA 
N.F. - x/ionbfl He o6pa3yiOTCfl. 



nonyneHne paaaeTB/ieHHwx ksthohhux cono/iMMepoe 



TaBiinua 6 



ripuMep 


KdTMOHHbJft 


Mo/i. 


wnc, 


MBA 


B.P., | 


MOHOMep 


% 


% 


m./mih. 


h./mah. 


Mna 










(Mac.) 


(mo/i.) 




21 


A 


40 


1,5 


25 


25,4 


2,10 


21* 


A 


40 


0 


25 


25,4 


1.80 


22 


B 


10 


1.5 


25 


14.2 


2,24 


22* 


B 


10 


0 


25 


14,2 


1.45 


23 


C 


10 


1,5 


25 


13,0 


2,17 


23* 


C 


10 


0 


25 


13,0 


1.50 



T a 6 n w u, a 7 

06e3BOJKMBaHiie Heo6pa6oTaHHoro ocaA^a (rpuHBMH, GT 1°/2°)c noMombto 

roMono/iMMepoB G-9 



npuMep 


unc, % 


MBA 


B.P., 
Mna 


CEG, % 


AO3Mp0B- 

Ka, <t>yH- 
tw/t 


BblXOA, 

% 


T Be p Abie 
aemecT- 
Ba Keica, 
% 


h./m/ih. 
(Mac.) 


h./m/ih. 
(mo/i.) 


24 


1,0 


35 


44,1 


2,0 


39,1 


21,9 


84,3 


21.8 












25,5 


89,0 


23,6 














29,2 


98,0 


24,0 














32,8 


93,2 


23,2 


24* 


0* 


25 


31,5 


1,84 


26,5 


21,9 


A 


A 














25,5 


A 


A 














29,2 


81,0 


22,2 














32,8 


89,7 


23.5 


24(S)* 


0 


25 


31.5 






21,9 


85,9 


22,6 












25,5 


86.1 


22,1 














29,2 


81,6 


24,4 














32,8 


95.2 


21,9 



<t>yHTbi/T - <J>yHTu MCTMHHoro no/iHMepa Ha TOHHy cyxoro Heo6pa6oTaHHoro ocaAKa 

(1 4>yHT - 0.45 icr) 

A - TaepAoro KeKa He o6pa3yeTC« 

(S) - nOABepraBtiiwfiCfl CABwroBOfl Ae4>opMauww no/iMMep. 
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T a 6 n u u a 3 

Bfl3KocTM b pacTBope m pacTBopwMoc™ cono/iMMepa G-9/AMfl (40:60).conoflMMepn3aunM 
• b re/ie 



flpuMep 



12 A* 
12B* 
12C* 
12A 
12B 
12C 



run 


MBA 


B.P., 


m./m;ih. 


m./m/ih. 


m./m/ih. 


Mfla 




(Mac.) 


(mo/i.) 




0 


5 


3,9 


(i) 


0 


25 


19,5 


a) 


75 


25 


19,5 


(i) 


100 


5 


3,9 


2.63 


100 


10 


7.8 


2.88 


100 


25 ! 


19.5 


2.98 



CEG. 


CEG (C). 


j PM, % 


% 


% 


84.6 


87.7 


1.2 


87,0 


92.5 


1.1 


86,8 


89.8 


1.1 



* KoHTpo/ibHWM o6pa3eu 

run - rnno<J>oc<tiMT HaTpun 

m./m/ih. (mo/i.) - Mac™ Ha mm/i/imoh b mo/irx 

(I) - HepaCTBOpMM. 
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